Cooperation between cAMP signalling and sulfonylurea in insulin secretion.
Although glucose is physiologically the most important regulator of insulin secretion, glucose-induced insulin secretion is modulated by hormonal and neural inputs to pancreatic β-cells. Most of the hormones and neurotransmitters evoke intracellular signals such as cAMP, Ca²⁺ , and phospholipid-derived molecules by activating G protein-coupled receptors (GPCRs). In particular, cAMP is a key second messenger that amplifies insulin secretion in a glucose concentration-dependent manner. The action of cAMP on insulin secretion is mediated by both protein kinase A (PKA)-dependent and Epac2A-dependent mechanisms. Many of the proteins expressed in β-cells are phosphorylated by PKA in vitro, but only a few proteins in which PKA phosphorylation directly affects insulin secretion have been identified. On the other hand, Epac2A activates the Ras-like small G protein Rap in a cAMP-dependent manner. Epac2A is also directly activated by various sulfonylureas, except for gliclazide. 8-pCPT-2'-O-Me-cAMP, an Epac-selective cAMP analogue, and glibenclamide, a sulfonylurea, synergistically activate Epac2A and Rap1, whereas adrenaline, which suppresses cAMP production in pancreatic β-cells, blocks activation of Epac2A and Rap1 by glibenclamide. Thus, cAMP signalling and sulfonylurea cooperatively activate Epac2A and Rap1. This interaction could account, at least in part, for the synergistic effects of incretin-related drugs and sulfonylureas in insulin secretion. Accordingly, clarification of the mechanism of Epac2A activation may provide therapeutic strategies to improve insulin secretion in diabetes.